United States Patent (19) 

Shaffer 



1 



US005793414A 
[11] Patent Number: 
[45] Date of Patent: 



5,793,414 
Aug. 11, 1998 



154] INTERACTIVE VIDEO COMMUNICATION 
SYSTEM 

[75] Invctttor Stephoi L. Shaffer. Pcnfidd, N.Y. 

[73] Assignee: Eastman Kodak Company, Rochester. 
N.Y. 



[21] 

[22] 

[51] 
(52] 

[58] 



[56] 



Appl. No,: 559388 
Fdcd; Not. 15, 1995 

Int CL** H04N 7/16; H()4N 7/14 

U.S. a 348/13; 348/8; 348/12; 

348/10; 45V6.3 

FlddofSeareh 348/13.7. 12. 

348/10, 8. 6; 455/6.2, 63; H04N 7/10. 

7/14 

References Oted 
U.S. PATENT DOCUMENTS 



3.730,986 
3^,065 
4,611,227 
4,679,082 
4.891,633 
5,060,165 
5,140,435 
5.414,773 
5,461.701 
5^1.708 
5^72,442 



5/1973 
9/1976 
9/1986 
7/1987 
1/1990 
10/1991 
8/1992 
5/1995 
10/1995 
10/1996 
n/1996 



MorcfaaDd 

Barnaby et al. 

Brocldxarst et al. 

Shibasaki , 

] may<^^ et al. ....... 

Sclmmacher et al. 
Suzuki et al. ......... 

HanHfJman 

Voth 

RemjUaid 

Scfaolhof et al. 



178/5 

178/5.8 R 

358/147 

358/147 

348/12 

364/478 

358/335 

348/10 

395/101 

348/7 

364/514 



OTHER PUBUCAnONS 



H.G3rowD. CD.O'Brica, W.Sawchuk, J.Storey & 
R^Marsh. **Coinparativc Tcnninal Rcalizatioas with 
Ali^-Geometric Coding", IEEE Transactions on Con- 
sumer Electronics, vol. CE-26, Aug, 1980, pp. 605-615. 
B.Noiris & Bl'arsoiis. 'Teletext Data Decoding-The LSI 
ApjHoach"*, 1976, Consumer Electronics, vol CE-22, No. 3, 
pp. 247-252. 



J.W.Hughes, "Videotex and Teletext Systems". Computer 
Design, vol 18. No. 10. 1979, pp, 10-23. 

E.lDsam & L.J.Stagg. '*An Integrated Teletext and Viewdata 
Receiver, The SERT JoumaL voL 11, 1977, pp. 210-213. 

S.I>itiea, 'Tntcracdvc Illusion*^, UPSIDE, Mar. 1995, pp. 
56-68. 



M.Ratdiffc. ''Reach Out and Entertain Someone** 
Media, vol. 4, No. 8, Jan. 1995. pp. 7-17. 

Primary £xamifwr— Mark R. Powell 
Assistant £jcam*/itfr— Vivek Srivastava 
Attorney, Agent, or Firm— Thomas H. Qose 



Digital 



[57] 



ABSTRACT 



An interactive video communication system, includes a 
bi-directional communication channel; a central infoamation 
facility connected to the communication channel; an inter- 
active infonnation database associated with the central 
infonnation facility containing video programming material 
with imbedded references to high resolution digital images 
selectable by a system user, a data base containing the 
referenced high resolution digital images; a printer processor 
for converting a viewer selected hi^ resolution image to 
control signals fcs printing the image on a syst»n user's 
dumb color printer; and a population d system users, each 
having a transceiver connected to the communication 
channel, a video display connected to Che transceiver for 
di^laying video programming material received from the 
central infonnation facility, a dumb color printer for printing 
high resolution color images received by the transceiva 
from the central information facility, and a controller for 
selecting high resolution digital images referenced in the 
programming material. 

5 Claims, 3 Drawing Sheets 
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INTERACTIVE VTOEO COMMUNICATION addressibility of the printer; 2) the ahUity to represent 

SYSTEM variable reflection densities; 3) prq>aration of the data 

sent to the printer; and 4) the quality of the paper/carrier. A 

FIELD OF THE INVENTION printer device consists of ttirec main subsystem coiDponents: 

S data memory, signal processor, and the print mechanism. In 

This invention relates gencraUy to the field of television, ^ of a print increases with the amount of 

and in particularjoJntCTa^j^U^ systems having ^ ^ printing process and the resolution 

ass^iatei-hard-copy printing capability. capabiUty of the printer. 

BACKGROUND OF THE INVENTION , Because of the variety of printing dcvicesj^ch exist 

10 ead) of which onploys a distmct marldng method, data is 

For many years systems have been designed to transmit generally sent to the printer in a generic or oHnmon format. 

^enQoded^datFviinrtFansmis&ioocchannel, Systems such as This allows the conqHiter and software manufacturer to 

the Telciext.31ewdataf VideotexT-ANnLOPET'and Tciidon support a variety of printing devices, but it also means that 

all provide techniques for transmitting textual and primitive each printing device must contain the capability of translat- 

graphic data to low cost receivers for display on a standard is ing the generically encoded image data into Ihe unique 

television. These early systems rely upon specialized circuit signals necessary to drive the printing mechanism specific to 

designs and limitations on capabilities to keep the cost of the printer. This translaticm is the role of the signal processor 

rcocivcrs low. and data memory or raster image processor (RIP). 

Recent advances in microprocessor speed and conqiuting Since a high quality print requires a large amount of data, 

power, comhined with significant advances in digital elec- ^ hig^ quality printers reqfuire powerful signal processing 

tronic manufacturing capabilities have combined to create a capability and large data memories, which are relatively 

variety of coDsumer electronics capabilities. In addition, expensive con^xments in the cost of a printing device. As 

with advances in digital signal processing and networidng has been noted, the costs associated with providing broad 

capabilities, many cable and telei^one companies have band digital netwcvk connections, and digital set-top-boxes 

begun to install digital networking infrastiucmrcs to homes. ^ with printers is generally very expensive and it will be a 
Using advanced data-encoding^techniques=sucfa=as-M^BG2=^ challenge to reduce these costs, 

vand'AI^rtfaese dig ital netw orks jcan.becusedfor.a-vafieiy'of SUMMARY OF THE INVENTION 
purposes,=but3in^particular^$evexal^conu>anies^h8ve=t>cse^ 

experimentinrwith=advanced tclevisioT^steins^rcfen^lo The i^esent mvenUon is directed to overcoming one or 

in"gcfieral"as interactive TV.^ ^ problems set fortii above. Briefly sunmiaiized. 

- , * ^ , ^ according to one aspcd of the present invention, an inter- 

Th«e tods employ voy expensive aetw«k cQnncct,oiB video comiml^tion system includes a bi-directional 
to the hom^and se^top.b« SM{i«^ deoodas wtach can cofl communication channel; a central infonnation facility con- 
over $5,000: 5l;00a^l;500 per household to network ^ communication cham^l; an Interactive Infor- 
Wa<tes and$300^p«r househo dfc^^ ^^^^ ^^^^ ^ information 
lliesc costs are deafly prohibihye and limit the d^loyi««n« containing video programming nuiterid with imbed- 
ctf such cMwbihties mto the broad consumer markets. It is - - % ™ iTu-^ S iT^«« A:Zi*.^ 
projectedXt the cost of the combined set-top-box and rcfaenccs to hi^ resohition digital images ^dectablc 

■'7^ "fr " . , coAA by a system user; a database containing the referenced high 

printer would need to be reduced to approximately $300 per AirA*^^ • «rir,t^ «.n^ccrtr f^r ,v^nv*^rK«» 

household before such a system will become economicaUy ^ '"^^1 J^^v^^^ 

feasible. Although the proposed Interactive TV systcn^ ^ a viewer sdected high reso ution image to ooi^frd 

jT^f '^'v^is" **iw*owuT* 1 ^ » printing the image on a system users dumb color pnntcr, and 

dJfer as to the qH«:iftc progr«nming and service offerings J system users, each having a ^soeiv* 

whic* are provided to the consumer, many of the services ^ ^unication channel, a video dispUy 

hZ^ '^J^ transceiver for displaying video progL»- 

games, sftoppmg, inrcamaiion. material received from the central information facility. 

Movies are provided on demand complete wifli the con- ^ ^^^^j. printing high resolution coIot 

sumcr's ^ility to pause, fast forward and rewind. Games received by the transceiver from the central infor- 

can be provided where the consumer mteracts with others m maiion f adUty. and a controUer for selecting high resolution 

the community or Ae game software can be downloaded to iiohgts rcfereoccd in the programming material, 

a special game computer device in the home fatcractive ^ ^ advantage of the present invention is that the image 

shopping aUows consumers to browse, view, and onler items ^^^.^^ cqummcnt is located in a shared central facility, 

from a coUection of vendors without leavmg their home, ^ including image rendering 

And finally, infwmation services aUow consumers to browse ^ability with eadi printer. Another advantage is that die 

through many sour«» of on-Unc databases usiagdieff ^^.^ ^ ^ ^ 

remote control. All erf these services present the majority of 33 je-^cess the images in the interactive database to account 

the information to the computa screen for temporary view- differences in printer performance, resolution, color 

ing. In some cases a receipt pnnter is provided to document capabiUty, or manufacturer's variability, 

a shopping tiansartion or to print coupons in the home. ^ advantages 

There arc many situations which would benefit from the present inventicHS wiU be more clearly understood and 

capability to provide a high (photographic) quality, page- eo appredaied from a review of the foUowing detafled desa^ 

size print These high quality prints could be of a f avorieTV ^^^^ of the prefored anbodimcnts and qjpcnded claims, and 

diaracterra-particular scene from amovie; or a high-quality ^ rcfcreocc to the acconpanying drawings, 

catalog page to assist the user in making a purchasing 

decision. In all of these situations the quality of the print is BRIEF DESCRIPTION OF THE DRAWINGS 

a significant factor in the decision to purchase. t5 FIG. 1 is a schematic diagram illustrating an interactive 

There are many factors which contribute to the quality of video communication system according to the present inveo- 

a print, the most significant of which are: 1) the resolution tion; 
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FIG. 2 is a flow chart illu^tiog digital image processing The image is thcD resized or scaled 36 to match the 

employed by the pnotci prcx^essor in the present invention; desired printers output size capability and the printers writ- 

and ing resolution (i.e. pixels per inch). The previous two stq>s 

FIG. 3 is a schematic diagram of a set tap box and colcr are sometimes reversed to eliminate unnecessary pixd corn- 
printer used in the communication system of the present 5 putations. 

invention. Image shaipening is generally performed 38 as one of the 

DHTAILED DESC!RIPTION OF THE steps in the processing chain to compensate for the 

jj^^YgjgyjQI^ printer's modulation transfer function (MIT). Alternately, 

this sharpening step may be peif onned prior to resizing to 

Rcfciring to FIG. 1. a user viewing television device 10 ,o ^^y^ processing time if significant enlargement is requested 

selects an interactive channel using remote contr<d 12 which ^j^^ resulting loss erf image quality will not be objec- 

conmiunicales to a sct-top-box 14. The set-top-box 14 tunes tionablc. 

to the requested channel and signals the iHogram control kt \l - • ^ ^ • i. • i ♦i. >iA 

^^-^ ^ u ^ iQ -fv* Ncxt,lhemiageisrcndered via a halftoning algorithm 40 

computer 16 usmg network connection 18. Ine program . ^ . ^ . . ^ * t„** 

. ?^ *w <_ — T in the pnnter processor 24 to reduce the number of bits per 

control computer 16 accesses the program material associ- 13 . , *^ , , • 1 * !L 

ated withTselected dmnd ftTmthe program content P^*= Pf ^^"^ '^Jfl^.^^''^ capability of the 

• Lr I 'Z ' ~~ vrjr , " destination dumb printer 26. This halftonmg step is neces- 

storagc 20 and begias to transnut the video content to -r^ • * li * • 

. * w iA f^T. 1 A ...ir^n. ^^.r^ ^ pTintcT IS Dot cffl)aWc of piintmg contmuous tone 

set-top-box 14 icff display on television 10 usmg networK / , « ^-^ • i 11 ^rn. ^ ^ « 

con^on 18. In presde^d portions of theproiJun mat^ ""l*" ^,^8- ? »»'^ P«'* f 

rial which is displayed on the usas tdcvisioTniapluc.jo "'-"f " 

-. ^ . ^i-u«^ .^^^^ ^ ICS of the desUnation pnnter. The optmuzation of this 

juser interface containing^a=control-button=ormeau-scleciion , j j fi • \^ j jj. r 

^is:dEpl^^to:E^ a^gonthmdqpcnds upon the size, shape, and addresabOity^^^ 

optiorof-generating.a=hard=copy=prim=^^^ "^'.^ ^7^^°^ h ""^^^ 

user, ^ing reiSote contit>l 12 selects Se print option. ^'^"^.^"^f^ T^^r.'^.^J^^^^ 

The selection ^est signal is sent from the sd top-b^x 14 ^ <*aractensUcs of the dumb pnnter 26. 

over network 18 to the program control computer 16. Th<^ set-top-box connected to a pnnter according to the 

tj ^„^^i=r:t-zz=r=r.f=rt^' ^^ present invention will be descnT)ed with reference to FIG. 3. 

ftop^m^oottol corn^tcr 16 recognizes the r^est for a conventional set-top-box 14 includes an analog tuner 

hard-OTpyphnt and-retncvcs-the-image-data'tobc'pnnted- convcAuuuai ^ct uj^-wa *t Z7 itJ^lT 

from.aSh^res61utiorimagc.stamge^ a descramWa 104. and an NTSC encoder 106 for 

optical.d^.UW^or-SiSc-<Usc-^ receiving and <hsplaying analog pro^ T^,?/ 

^CLdata according to Ssers.printcr-in-^top^^^^^ f ^^f^^^' ' ^^"^ "^""Zl^' ' d«no^i/ 

24rT hl image storag^^5l22 ^ay be looted at the same decoder 110. a video cU«^ 112 ^m audio decom- 

fadlity asAe program controll(i. or may be located P^«^^ and input/output processor 116 for reccivmg 

remotely therefrom L accessed by the program controUer processing digitally encoded program m^ s^ppty- 

over a ^ommunictions network, m ^ta^cteristics 35 '^'J^'^^T'^ ^"^^ material to die NTSC encoder 

include for example, output size, pcinWresohition. printer ^^^'^''^^J^^^.^fT 

color space, printer c^loTgamut, printer calibration, desig- and supplying control sign^ 

nation Sf a prVtered halftone algcSthm, and number of hits ^^^^^ ^ 'T'*"''."^L?,^^ ^^^^^ J "'"'^7^ 
per pixel color. THe imagS in storage means 22 are «^ f^^^ Zv ^ ^ 
korSin IknawD color spa^ sudi as PbotoYCC having 40 modulato^encoder 120 for controlk^ 
downsampled duominancT^annels (CQ and ate com nmsion of iirformation oyer the networic and to 
pressed Tsing a standard compression technique such as processor U6 for controDing transimssion of Pn^^^^^y 
^G compression. Printer picSssor 24 contains a table of data to the dumb printer 26. TTie controUer 118 receives 
printer dXctcristics for ead. printer on the network. Tlie ^^^'^^ from a user via remote control umt 12. 
printer processor retrieves the printer characteristics for the 45 ^ according to the present mvention 
particular printer using the address of the set-top-box. TTie includes a control processor 122 for controlling tfie opera- 
printer characterislic toble is generated and updated by the tion of tiic dumb printer, a pq>cr handling mechanism 124, 
network provider whenever a new printer is added to the « ^^g converter 126, and a print head 128. It is 
system. The processed image data is then returned to the assumed that the print head 128 mcludes the print media, 
program controUer 16. Program controUo- 16 assigns a 50 such as an ink siq^ly for an inl^ei printer, thermal donor 
digital diamicl for the ttansmissicm of the printer data and ribbon for a thcnnal printer, or toner fw an dectrogrq>hic 
sends the channel assignment to the sct-tcp-box 14. The iHintcr. 

program controller 16 then begins to transmit the fainter Printer ready data is transmitted to the set-top-box 14 as 

ready rfata in blocks to a dumb printer 26 using nctwcrk digitally encoded chaond data. Tlie digital tuner 102 is 

connection 18 and set-tcp-box 14. 55 tuned to the digital channel assigned by the program con- 

The operations performed by the printer processor 24 to troUer 16. An image to be printed is directed to the dumb 

prepare the digital image data for printing on dumb printer printer 26 by controller 118 via input/output processor 116. 

26 will DOW be descnT>ed with reference to FIG. 2 To utilize The ii^Mit/output processor 116 sends the printer ready data 

the stored conqjresscd image, jreO decompression is directlytotheprintcrcontr<^ 122 which passes the data to 

appUed 30 to reverse ttic effects of the JPEG compression. 60 the analog-to-digital converter 126. The analog signals from 

TTic chrominance channels (CO of the PhotoYCC color the analog to digital converter 126 are sent to print head 126. 

space are up sampled 32 to reverse the down sampling Because the image data was rendered and f^occssed by 

previously performed on these channels. Color correctioa is printer processor, there is no need for the dumb printer to 

performed 34 to translate the encoded PhotoYCC col<7 incorporate a data buffer or a print rendering i»ocessor 

space image into the color ^>acc of Hit intended printer 63 sometimes referred to as a raster image processor or RIP, 

based upon the printer parameters iHX>vided from the table in thereby saving the expense of such electronics in the printer, 

the printer processor 24. Alternatively, a small, reduced size data buffer 130 may be 
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iDduded in the dumb printer to accommodate some flow 
control buffering In the system. 

The inventioQ has been described with reference to a 
prcf arcd embodiment However, it will be appreciated tfiat 
variations and modifications can be effected by a person of 
(x^dinary skill in the art without dcpaiting from the scope of 
the invention. 
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I dainr 

1. An interactive video communication system, cours- 



ing: 



a) a M-dircctional communication channel; 

b) a central infonnation facility connected to the c<Hnmu- 
nicatiott channel; 

c) an interactive infonnation database associated with the 
central infonnation facility containing relatively low 
resolution video programming material with imbedded 



40 



references to relatively high resolution color digital 
images selectatde by a system user, 

d) a data base associated with the central infcnnation 
facility containing the referenced relatively high reso- 
lution cold digital images; 

e) a printer processor associated with tiie central infor- 
mation facility for converting a viewer selected rela- 
tively high resolution color digital image to control 
signals for printing die image on a system user's dumb 
color printer, and 

f) a population of system users » each having a transceiver 
connected to the communication channeL a video dis- 
play connected to the transceiver for displaying the 
relatively low resolution video (m)gramming material 
received &om the central infcrraation facility, a dumb 
color printer for printing the relatively high resolution 
color images received by the transceiver from the 
central infonnation facility, and a controller for select- 
ing high resolution digital images referraced in the 
programming materiaL 

2. The intCTactivc video communication system claimed 
in claim 1, wherein the dumb printer comprises: 

a) a control processor for controlling the printer, 

b) a paper handling mechanism; 

c) a digital to analog converter for receiving digital print 
signals from the control processes- and producing ana- 
log print signals; and 

d) a print head connected to the digital to analog con- 
verter. 

3. The interactive video comnumication system claimed 
in daim 2, wherein the dumb printer further comprises a 
data buffer. 

4. The interactive video communication system claimed 
in daim 1^ wherein the data base of referenced high reso- 
lution digital Images is located remotely from the central 
information facility. 

5. The interactive video communication system claimed 
in claim 1. wherein the printer processor indudes a table 
containing characteristics of die system user's printers. 
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